INTRODUCTION
============

The rapid weight loss due to bariatric surgery causes changes in bile composition, contributing to the formation of calculi[@B23]. Cholelithiasis develops in up to 38% of patients after six months of operation, and 41% of these patients become symptomatic[@B22]. Thus, endoscopic retrograde cholangiopancreatography (ERCP) may be indicated mainly for the treatment of stones in the bile duct after bariatric surgery. This procedure is made difficult by the greater length of the intestine up to the papilla (110-150 cm), by the different orientation of the papilla (enteroscope has the camera with frontal view, and the approach of the papilla becomes oblique - [Figure 1](#f1){ref-type="fig"} -, the conventional duodenoscope of CPRE has the lateral camera, and the approach of the papilla is frontal), adhesions and angulation of the intestine (\>180 degrees in the enteroenteroanastomosis) or intestinal stenosis[@B2] ^,^ [@B22] ^,^ [@B23]. Thus, by the oral route, the ideal endoscope would be the one used in enteroscopy, but the accessories to perform ERCP in these cases have little availability due to the length and minor channel of instruments. To circumvent this situation, there are two ways to perform ERCP in bariatric patients with Y-de-Roux: those surgically assisted (open or laparoscopic surgery[@B16]) and by enteroscopy. The laparoscopic assisted ERCP hybrid technique (CAL) creates a videolaparoscopic gastrostomy that allows access of the duodenoscope to the excluded stomach. Efficacy in the literature is between 90-100% of the cases with a relatively low complication rate[@B2] ^,^ [@B13] ^,^ [@B14] ^,^ [@B26]. Some studies^7,21^ compared balloon enteroscopy-assisted ERCP (CAEB) with CAL. It had therapeutic superiority in bariatric patients with Roux-en-Y (59 vs. 100%, p\<0.001, 56 vs. 100%, p\<0.001) and no difference in complications (3.1 vs. 8.3% , p=0.392).

FIGURE 1A) Appearance of the jejunal-jejunal anastomosis demonstrating the afferent (i) and efferent (ii) loops; B) endoscopy in the duodenum, with frontal view and oblique orientation of the papilla. Source: Amer (2015)[@B2]

One of the largest studies is by Choi EK et al[@B7], who analyzed 76 ERCPs by gastrostomy (CAL) and 32 ERCPs assisted by double balloon enteroscopy (CAEB) between 2005 and 2011. They showed a high therapeutic success rate (97%) in CAL groups, in addition to the superiority of the CAEB group (97% vs. 56%, p\<0.001). The complication rate was higher in the CAL group (14.5% vs. 3.1%, p=0.022).

Thus, this paper aims to report the initial experience with CAL to treat lithiasis of biliary tract after gastric bypass in Roux-en-Y in bariatric patients.

METHODS
=======

The research project was approved by the Research Ethics Committee of the Pontifical Catholic University of Paraná, under protocol number 79295117.5.0000.0020. Patients submitted to this procedure were not approached for the preparation of this project, being exclusively the analysis of medical records, emphasizing the anonymity and confidentiality of the information collected.

The study site was in the Endoscopy Sector of Sugisawa Hospital Medical Center in Curitiba, PR, Brazil. The type was retrospective by means of the analysis of the electronic medical records of the hospital between January 2007 and January 2017. The following data were collected: age, gender, surgical indication, length of hospital stay, ERCP diagnosis, therapeutic success rate, intercurrences intra and postoperative.

The procedure protocol included prophylactic antibiotic therapy 1 h prior to abdominal access. Pneumoperitoneum was performed using a Veress needle in place without previous incisions, a blunt tip trocar and introduction of the laparoscopic camera. Inside the abdominal cavity, the bowel was followed to find Y-anastomosis, in addition to diagnosing other conditions such as internal hernias and adhesions. The biliopancreatic loop was clamped to prevent insufflation of the remainder of the gastrointestinal tract. Then the stomach or jejunum was circled with a pouch suture in the left upper quadrant of the abdomen. A 15- to 18-mm trocar was introduced into this quadrant, below the costal bed, where the duodenoscope was placed, usually in the great gastric curvature to facilitate the pylorus orientation. After the introduction, the endoscopist positioned himself on the left side of the patient. Endoscopy was continued through the stomach, either retrograde or via the jejunum, until the second duodenal portion and ERCP was performed. After removal of the endoscope, a second layer of suture was applied to prevent leakage of the gastrostomy. If the bowel had been incised, the suture should be transverse to reduce the risk of stenosis. The trocars were removed and skin/subcutaneous sutured and compressed by dressing. Therapeutic success was defined as performed sphincterectomy, extraction of the calculus and placement of pancreatobiliary stent.

Statistical analysis
--------------------

The data were stored in the Microsoft Word and Microsoft Excel programs for analysis. The results were presented in tables.

RESULTS
=======

The study included all patients diagnosed with choledocholithiasis after bariatric surgery with Roux-en-Y gastric bypass in 10 years back. Seven were identified through chart analysis. The mean age among them was 43.5 years, the majority being women. The time elapsed between gastric bypass and clinical presentation of choledocholithiasis was on average 6.5 years ([Table 1](#t1){ref-type="table"}).

TABLE 1Data on patients undergoing ERCP (n=7)Pacient1234567GenderMMFFMFFAge (years)64603856235059Δ Time Bypass ERCP (years)1102102612ComplicationsNoNoNoPainAcute PancreatitesNoNoHospital Stay (days)4223321[^2]

The complaint of severe abdominal pain localized in the epigastrium or mesogastrium was reported by all patients. Two also had jaundice on admission. Three had already undergone cholecystectomy, one of whom had previously had a choledocholithiasis with a need for exploration of biliary tract.

The diagnosis of choledocholithiasis was confirmed by imaging: ultrasonography, computed tomography or abdominal magnetic resonance.

All patients underwent ERCP assisted by videolaparoscopy, according to the previously described technique with therapeutic success. The type of anesthesia employed was general. No intraoperative complications were reported.

Regarding postoperative complications, a case of thoracoabdominal pain that was refractory to high doses of morphine on the same day of the procedure was reported. Diagnostic hypotheses such as acute myocardial infarction and post-ERCP pancreatitis were excluded by examination. The pain had a good evolution, with complete remission on the same day. A laboratory diagnosis of acute pancreatitis after ERCP was described during the third postoperative day in an asymptomatic patient, remaining in clinical observation. Hospital stay was 1-4 days (mean 2.4 days) post-procedure ([Table 1](#t1){ref-type="table"}).

DISCUSSION
==========

In 1975 Schapira et al[@B20] published the first case of ERCP via gastrostomy. The patient was a 67-year-old man with complicated mouth and tongue adenocarcinoma with proximal gastrointestinal stenosis due to radiotherapy. Thus, a gastrostomy tube for feeding was placed. He presented to the emergency department with abdominal pain and persistent jaundice. During the hospitalization, was removed the feeding tube, dilated the gastrostomy to 12 mm, allowing the passage of the duodenoscope through gastrostomy and performing ERCP.

In 1998 Baron and Vickers[@B4] reported the first case of gastrostomy ERCP in patients with gastric bypass in Roux-en-Y due to recurrent pancreatitis. The advantages of this gastrostomy approach include a lower learning curve (it depends only on ERCP training) and can be performed regardless of the size of the handle made in bariatric surgery, as well as easier channeling and manometry.

Laparoscopic assisted ERCP has been a good alternative for the approach of patients after bariatric surgery with Roux-en-Y reconstruction. The main indications are the classic ones reported in the literature[@B3] ^,^ [@B6] ^,^ [@B7] ^,^ [@B8] ^,^ [@B14] ^,^ [@B17] ^,^ [@B19]. The seven patients who were treated by trans-gastric ERCP after Roux-en-Y gastric bypass had choledocholithiasis confirmed by some imaging examination.

The majority of the patients (57.1%) submitted to the procedure were women. This same pattern is observed in all articles in the literature. However, this data is not explored in the publications. It is suggested that rapid weight loss contributes to the formation of gallstones, but hormonal factors may contribute to its formation. Thus, cholelithiasis remains prevalent in females after bariatric surgery[@B24].

Although there are no technical difficulties or intraoperative complications in the CALs analyzed, some articles cite: the need for coordination between the endoscopist and the surgeon; sterilization of the endoscope and the transport of video tower and other materials to the operating room; lower endoscope response to lateral and in-out movements; orientation of the papilla slightly altered[@B19].

The interval between gastric bypass and ERCP is variable, from months to years (1-242 months)[@B6] ^,^ [@B14]. In this study the time ranged from 1 to 144 months. The mean time of the procedure varies according to the experience of the service and/or intraoperative difficulties (41-245 min)[@B1] ^,^ [@B14] ^,^ [@B15] ^,^ [@B18] ^,^ [@B21].

Cannulation of the duodenal papilla is obtained in almost all cases (89-100%)[@B3] ^,^ [@B6] ^,^ [@B7] ^,^ [@B8] ^,^ [@B14] ^,^ [@B17] ^,^ [@B21], which was also found in the present study, with 100% success of the technique. In addition, the gastrostomy route is superior to the technique of double balloon enteroscopy[@B7] ^,^ [@B12], since it has no lateral vision, making it difficult to canalize the papilla and doing therapeutic procedures. In addition, specific equipment is required for the enteroscope, a longer operative time - which is reasonable for treating gallstone disease of the bile ducts -, but unsuitable for pancreatic diseases or dysfunction of the sphincter of Oddi. The only advantage of enteroscopy is to perform it with ERCP in only one time.

There are several therapeutic possibilities that can be performed after adequate visualization of the papilla[@B3] ^,^ [@B6] ^,^ [@B7] ^,^ [@B8] ^,^ [@B14] ^,^ [@B17] ^,^ [@B21]. In addition, because videolaparoscopy is realized, it is possible to diagnose and correct internal hernias, and also to perform cholecystectomy in the same procedure[@B16].

Regarding complications, most of them are related to gastrostomy and rarely to ERCP (pancreatitis, bleeding, perforations, stent migration, cholangitis)[@B1] ^,^ [@B3] ^,^ [@B7] ^,^ [@B8] ^,^ [@B9] ^,^ [@B14] ^,^ [@B17]. Regarding the case of thoracoabdominal pain refractory to high doses of morphine on the same day of the procedure, no similar description was found in literature.

The length of hospital stay usually does not exceed three days if the procedure is free of complications. However, hospitalization can be prolonged - up to 22 days - in complications[@B1] ^,^ [@B5] ^,^ [@B7] ^,^ [@B8] ^,^ [@B9] ^,^ [@B10] ^,^ [@B14] ^,^ [@B15] ^,^ [@B17] ^,^ [@B21] ^,^ [@B25]. The maximum hospital stay described in this study was four days, being in consonance with other published studies.

CONCLUSION
==========

Endoscopic retrograde cholangiopancreatography by laparoscopic gastrostomy is an effective, safe method, since most of the complications are related to gastrostomy; it does not alter the sequence of performing conventional cholangiopancreatography.
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